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Appendix A
Environmental Justice Analysis

A.1l Introduction

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations and
Low Income Populations, directs Federal agencies to identify and address, as appropriate,
disproportionately high and adverse human health or environmental effects of their programs, policies, and
activities on minority and low-income populations. Executive Order 12898 also directs the Adminisirator
of the Environmental Protection Agency to convene an interagency Federal Working Group on
Environmental Justice. The Working Group is directed to provide guidance to Federal agencies on criteria
for identifying disproportionately high and adverse human health or environmental effects on minority and
low-income populations. The Working Group has not yet issued the guidance directed by Executive Order
12898, although it has developed working draft definitions. The definitions used in this analysis are based
on the draft working definitions. Further, in coordination with the Working Group, DOE is in the process
of developing internal guidance on implementing the Executive Order. Because both the Working Group
and DOE are still in the process of developing guidance, the approach taken in this analysis may depart
somewhat from whatever guidance is eventually issued.

This appendix addresses environmental justice for the acceptance of foreign research reactor spent nuclear
fuel containing uranium enriched in the United States. Analyses of environmental justice concerns are
provided in three areas: (1) potential ports of entry, (2) potential transportation routes from candidate ports
of entry to interim management sites, and (3) areas surrounding potential interim management sites. These
analyses lead to the conclusion that the alternatives analyzed in this Environmental Impact Statement (EIS)
would result in no disproportionately high and adverse effects on minority populations or low-income
communities surrounding the candidate ports, transport routes, or interim management sites.

A.2 Concerns and Definitions

Public comments show a widespread concern for public health and safety because spent nuclear fuel is
radioactive. Two related environmental documents (DOE, 1995 and DOE, 1994) have been published
recently which address the safety and potential health issues due to transportation and storage of spent
nuclear fuel. Analyses of radiological health effects in those documents as well as this EIS (see Chapter 4)
demonstrate that the expected health effects are small. In the case of spent muclear fuel from foreign
research reactors, no fatalities are expected due to radiological exposure or traffic accidents. No
significant health effects are expected for the general population. Consequently, there would be no
disproportionately high or adverse human health effects imposed on any population segment. In the
sections below, minority and low-income populations are identified in the areas near potential candidate
ports of entry, potential interim management sites, and potential transportation routes. The 1990 census
data were used in this appendix as the basis of the analysis (DOC, 1992). This allows equal comparison of
data between ports, sites, and routes in different states.
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APPENDIX A

The analysis uses the following draft definitions:

e Minority — Individuals classified by the U.S. Burean of the Census as
Negro/Black/African American, Hispanic, Asian and Pacific Islander, American Indian,
Eskimo, Aleut, and other non-White persons. The minority population in an affected area
is the number of individuals residing in the area who are members of a minority group.

* Low-Income Community — An area for which the median household income is 80 percent
or below the median household income for the metropolitan statistical area (urban) or
county (rural). While “80 percent” is used in this analysis based on definitions used by the
U.S. Department of Housing and Urban Development, this percentage may change in the
final guidelines under preparation by the Working Group and the Department of Energy.

o Disproportionately High and Adverse Human Health Effects — Any human health effects,
including cumulative or synergistic effects, on minority or low-income populations which
substantially exceed generally accepted levels of risk. This is a draft definition prepared by
the Working Group which might change during preparation of the final guidelines.

s Substantially Affect Human Health — To impact human health such that there is a
measurable incidence of any specific illness, disease, or disorder significantly higher than
the national average. This is also a draft definition developed by the Working Group
which might change during preparation of final guidelines.

A.3 Environmental Justice in Areas Near the Candidate Ports of Entry

Under normal port activities associated with receipt of the spent nuclear fuel shipments — including
harbor activities, unloading the ship, transfer of the spent nuclear fuel casks to truck or train, and
movement out of the port city — the dominant radiological impacts were shown in Section 4.2.2 to be the
exposures received by the workers in the immediate vicinity of the shipping cask. These individuals
include inspectors, shipping cask handlers, and truck drivers. Since the intensity of the radiation from the
cask falls off with distance, the doses that might be received by other workers and members of the general
population can theoretically be calculated, but would not generally be measurable or distingnishable from
natural background radiation.

Potential radiological impacts to people residing near the port are associated with low probability (less
than one in a million) accidents that are so severe that the spent nuclear fuel casks rupture and a fire would
burn long enough around the cask that some of the radioactive material would be released. In this case,
some of the radioactive spent nuclear fuel might be vaporized and lifted by the heat of the fire and carried
downwind of the accident location. Where and how far this radioactive material would go before being
deposited on the ground would depend on how high the heat from the fire lofts it and the particular
weather conditions at the time. Most of this vaporized spent nuclear fuel would be expected to be
deposited in the first few miles downwind of the fire but small amounts could be carried out for several
tens of miles.

Because the particular details of both the accident conditions (such as the severity of the fire) and the
weather conditions at the time of an accident could vary widely, a range of accident conditions and wind
directions, wind speeds, and other weather conditions were examined during the evaluation of accident
effects (see Section 4.2.2.3). Population impact evaluations were performed for distances out to 80 km
(50 mi). Risks of latent cancer deaths were found to range from about 0.003 to 0.000003 latent cancer
fatalities (LCF). No latent cancer fatalities would be expected due to accidents at ports.
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ENVIRONMENTAL JUSTICE ANALYSIS

Containerized spent nuclear fuel casks shipped under the proposed pelicy would be transferred from the
ship at commercial or military ports by personnel experienced in handling containerized cargo, and
shipped by truck or rail to one of the five candidate interim management sites. Candidate ports may
handle thousands of standard containers each month, unloaded from vessels which can carry up to several
thousand casks. The number of casks to be handled would be small in comparison to routine cargo
handling, thus having a negligible impact on normal port activities.

As part of the environmental justice analysis, distributions of minority populations and low-income
households surrounding candidate ports of entry were estimated from 1990 census data. Although
radiological health effects resulting from an accident are calculated at distances up to 80 km (50 mi), the
largest radiclogical effects would usually be expected to occur within roughly a 16-km (10-mi) radius of
the accident site. Thus, the distribution of minority and low-income populations is described for circular
areas defined by a 16-km (10-mi) radius, centered at each candidate port of entry.

A.3.1 Distribution of Minority Populations Near the Candidate Ports

The minority population characteristics within 16 km (10 mi) of candidate ports of entry for foreign
research reactor spent nuclear fuel are presented in Table A-1. For comparison, this table lists minority
population features for regions surrounding the ports and for counties which lie partially within the 16-km
{10-mi) radius centered at the port. Population characteristics shown in the table were extracted from
1990 census data available from the U.S. Burcan of the Census. The data resolves population
characteristics at the “block group level,” which generally consists of between 250 and 550 housing units.

With the exception of the Port of Wilmington and 2 military ports, MOTSU (Military Ocean Terminal,
SUnny Point) and NWS (Naval Weapons Station) Concord, the percentage of minority populations
residing within 16 km (10 mi) of candidate ports exceeds the percentage of minority populations residing
within the state. Similarly, the percentage of minority populations residing near the candidate ports
exceeds the percentage of minorities residing in counties surrounding the candidate ports. Ports at
MOTSU, NWS Concord, Portsmouth, and Newport News are exceptions with larger percentages of
minority populations in the surrounding counties.

The racial and ethnic composition of minority populations residing near the candidate ports is shown in
Table A-2. Inthe case of candidate ports located on the east coast, African Americans compose the largest
portion of the minority population. Minority populations residing near the candidate ports on the west
coast are comprised of a more uniform mixture of African Americans, Asians, Hispanics, and Native
Americans. The minority population residing near the Port of Galveston on the Gulf of Mexico is
predominately African American and Hispanic.

The spatial distribution of minority populations residing within 16 km (10 mi) of each of the candidate
ports is shown in the maps of those ports as presented in Figures A-1 to A-11. The circle shown in cach
figure has a 16-km (10-mi) radius, centered on the port. As indicated in the legend of each figure,
geographical areas are shaded according to the percentage of minority population within the area.
Resolution in the figures is at the census block group level. Due to variations in the populations of block
groups, the geographical size of any particular block group area is not necessarily proportional to the
numerical population. As an example, for ease of enumeration, the U.S. Bureau of the Census may define
block group boundaries which actually extend into oceans, bays, or lakes. This allows inclusion in the
census data of individuals who reside on boats or offshore houses, a situation particularly predominant in
locations such as Galveston (see Figure A-3).
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A.3.2 Distribution of Low-Income Households Near the Candidate Ports

The number of low-income households near the candidate ports is shown in Table A-3. Except for the
ports of MOTSU and Hampton Roads, the percentage of low-income households immediately surrounding
the port is larger than the percentage of low-income households in the surrounding counties. Similarly, for
most of the candidate ports, the percentage of low-income houscholds near the port exceeds the percentage
of low-income houscholds in the surrounding state, although the ports of Charleston, MOTSU, Newport
News, and NWS Concord are exceptions.

Distributions of low-income households near the candidate ports are shown in the maps of the ports
presented in Figures A-12 through A-22. In these figures, geographical areas defined by census block
group boundaries are shaded according to the percentage of low-income households within the block
group. Since the number of houscholds within a block group varies, the size of a shaded area is not
necessarily proportional to the population within that area.

A4 Environmental Justice Along Transportation Routes

“The dominant radiological impacts associated with the normal or incident-free (accident-free)

transportation activities would be the exposures received by the workers in the immediate vicinity of the
cask, principally the truck drivers or train personnel. These individuals would be the only people receiving
a measurable exposure during a routine spent nuclear fuel shipment.

The dose received by an individual near a spent nuclear fuel cask during shipment would be proportional
to both the distance from the cask and the time of exposure. As discussed in Chapter 4 and Appendix E,
the radiation dose rate from a cask containing spent nuclear fuel decreases with distance from the cask.
Individuals living along the transportation routes would therefore be expected to receive low exposures
because of both their distance from the cask and their short time of their exposure. While it is possible to
make estimates of the collective dose of the population along a route, as in Chapter 4 and Appendix E,
these minuscule doses would only be meaningful in the collective sense.

Ground and barge transportation accidents would be expected to result in no additional radiological
impacts to the population in the vicinity of the accident. Potential radiological impacts from low
probability accidents, which vary considerably, would be dependent on the accident conditions (such as
the severity of an associated fire) and the weather conditions at the time of an accident. Since shipping
accidents could occur at any location along the routes, it is not possible to identify the racial and economic
composition of the populations that might be impacted. In general, however, the principal radiological
impacts would be limited to the area within a few miles of the accident location and could be expected to
impact a broad mixture of the population in the area.

Tables A-4 and A-5 show minority populations and low-income households, respectively, residing in
800-m (0.5-mi) wide corridors on each side of the road, rail, or barge routes from each of the candidate
ports of entry to the Idaho National Engineering Laboratory and the Savannah River Site, both of which
could receive spent nuclear fuel in the near term. In these tables, a county is called a *surrounding”
county if its boundaries lie at least partially within the 800-m (0.5-mi) corridor. Routes used for this
analysis are described in Appendix E.

As a general observation, percentages of minority populations residing along ground transportation routes
(Column 7 of Table A-4) from candidate ports on the west coast to the Idaho National Engineering
Laboratory are noticeably less than those for transportation from candidate east coast ports to the
Savannah River Site. In addition, a higher percentage of minority individuals were found to reside along
rail transportation routes than along truck transportation routes. The percentages varied from a minimum
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of 12.5 percent for transportation by truck from Portland, Oregon to Idaho National Engineering
Laboratory to a maximum of 81.9 percent for rail transportation from Savannah, Georgia to the Savannah
River Site.

As shown in Column 7 of Table A-5, similar observations are true for percentages of low-income
houscholds residing along ground transportation routes. In the case of low-income households,
percentages varied from a minimum of 41.0 percent for truck transportation from Portland, Oregon and
Charleston, South Carolina to the Savannah River Site and Idaho National Engineering Laboratory,
respectively, to a maximum of 54.8 percent for rail transportation from Savannah, Georgia to the Savannah
River Site.

Populations residing within 1.6 km of barge routes are numerically very small in comparison with those
residing near ground transportation routes. Percentages of minority populations and low-income
households residing near barge routes are similar to the percentages for ground transportation modes.

A.5 Environmental Justice in Areas Near the Candidate Management Sites

Under normal management site activities associated with receipt and storage of the spent nuclear fuel, the
dominant radiological impacts have been shown to be the exposures received by the site workers in the
immediate vicinity of the spent nuclear fuel cask. These individuals would be principally those working
within the spent nuclear fuel storage facility. The racial and economic composition of these individuals at
each management site that would receive the majority of the dose could vary considerably. Health effects
due to normal operations and accidents at the five candidate management sites are presented in
Section 4.2.4. No latent cancer fatalities or other fatalities would be expected to result from the handling
and storage of spent nuclear fuel from foreign research reactors at the sites. At none of the sites would the
radiological impacts of either normal releases or low probability accidental releases of spent nuclear fuel
be expected to significantly affect the general population outside the management site boundary, including
minority and low-income populations. Consequently, there are no adverse impacts of the proposed action
on these groups.

A.5.1 Distribution of Minority Populations Near the Candidate Management Sites

The distribution of minority populations residing in various areas surrounding the candidate interim
management sites is presented in Table A-6. This table shows minority populations within an 80-km
(50-mi) radius centered at the interim management site. For comparison, minority populations arc also
shown for the counties surrounding each site. A county was included in the analysis if its boundaries lic at
least partially within this circle. As shown in the table, minority populations surrounding the Nevada Test
Site and the Idaho National Engineering Laboratory are numerically small in comparison with those
surrounding the Hanford Site and the Savannah River Site. The minority population surrounding the
Nevada Test Site is relatively large because the boundary of the county containing Las Vegas, NV is
within 80 km (50 mi) of the site. The Savannah River Site has the largest percentage of minorities in the
surrounding area and surrounding counties.

The racial and ethnic composition of minorities surrounding the candidate interim management sites is
illustrated in Table A-7. Hispanics composed nearly 81 percent of the minority population surrounding the
Hanford Site at the time of the 1990 census. The Hanford Site is also surrounded by a relatively large
percentage (about 8 percent) of Native Americans due to the presence of the Yakama Indian Reservation
and tribal headquarters in the State of Washington. The area surrounding the Idaho National Engineering
Laboratory has the second smallest percentage of mincrities of all the sites. The surrounding minority
composition is primarily Hispanic, Native American, and Asian. The Fort Hall Indian Reservation lies
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Table A-6 Minority Populations Residing Near the Candidate Interim

APPENDIX A

Management Sites

Savannah River Site 566,823 214,016 37.8 944,982 330,078 349
Idaho National 8.8 82
Engineering Laboratory 176,311 15,449 265,823 21,828

Hanford Site 383,934 95,042 4.8 565,871 116,610 20.6
Oak Ridge Reservation 863,758 53,185 6.2 1,220,355 65,346 5.4
Nevada Test Site 12,421 2,005 16.1 771,197 186,714 24.0

largely within 80 km (50 mi) of the candidate management site at the Idaho National Engineering
Laboratory. Hispanics and African Americans compose nearly 85 percent of the minority population
surrounding the Nevada Test Site. The total and minority populations residing within 80 km (50 mi) of the
Nevada Test Site are ten times smaller than those of each of the other sites. The Oak Ridge Reservation is
surrounded by the smallest percentage of minorities among the five candidate management sites.
Minoritics residing within 80 km (50 mi} of the site comprise approximately 6 percent of the total
population, and African Americans make up nearly 75 percent of this minority population. The Savannah
River Site has the largest surrounding minority population of the five candidate interim management sites:
African Americans compose approximately 94 percent of the minority population residing within 80 km
(50 mi) of this site.

Figures A-23 to A-27 show the distribution of minorities residing within 80 km (50 mi) of each of the
candidate management sites. These illustrations were obtained from an analysis of 1990 census data using
a geographical information system. The data were obtained from U.S. Burcau of the Census Tiger Line
files which contain political boundaries and geographical features, and Summary Tape Files which contain
demographic information. Data were resolved to the block group level, usually 250 to 550 household
units. In the legend of each figure, “P” denotes the percentage of the total population within block groups
comprised of minority members. The most heavily shaded areas shown in these figures indicate block
groups for which the minority population exceeds 50 percent.

The minority population residing near the Hanford Site is spread throughout the area with concentrations
in directions northeast, southeast, and southwest of the site. By contrast, the minority population
surrounding the Idaho National Engineering Laboratory resides in quadrants northeast and southeast of the
site. None of the block groups located within 80 km (50 mi) of the Nevada Test Site contained 50 percent
of minority residents during the 1990 census. Due to the sparse population surrounding the site, block
groups would be relatively large in geographical area. Minorities within 80 km (50 mi) of the Savannah
River Site reside throughout the area with concentrations south of the site. As discussed above, no
significant radiclogical health effects are expected for workers or the general population surrounding the
five candidate interim management sites, including minority or low income workers.

A.5.2 Distribution of Low-Income Households Near the Candidate Management Sites

Table A-8 demonstrates the number of low-income households in areas surrounding the candidate interim
management sites, Except for the Nevada Test Site, the number of low-income households immediately
surrounding the sites is typical of the corresponding number for surrounding counties. In the case of the

Nevada Test Site, the percentage of low-income households in the area surrounding the site is noticeably
larger than that for the relatively affluent nearby counties.
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Table A-8 Low-Income Households Near the Candidate Interim Mana_gement Sites

Savannah River Site 197,937 82,930 419 332,193 137,883 115
Idaho National Engineering Laboratory 55,109 22452 40.7 87,723 36,821 42.0
Hanford Site 136,496 57,667 42.2 204,501 86,693 424
Oak Ridge Reservation 335,589 147,537 44.0 468,276 206,898 44.2
Nevada Test Site 4,194 2,024 483 301,810 119,625 39.6

Figures A-28 through A-32 show the distribution of low-income households within 80 km (50 mi} of each
of the candidate interim management sites. The symbol “P” in each legend represents the percentage of
low-income households. The heaviest shading indicates where these houscholds total 50 percent or more.

For the Hanford Site, the Idaho National Engineering Laboratory, and the Nevada Test Site, block groups
containing 50 percent or more low-income househelds lie largely south of the site. Low-income
households reside throughout the 80-km (50-mi) radius, centered at the Savannah River Site. For the
proposed action, no disproportionately high adverse effects are projected for low-income households in the

vicinity of the interim management sites.

Characterization of minority and low-income populations residing within a geographical area is sensitive
to the basic definitions and assumptions used in conducting the analysis to identify them. Both the
Interagency Working Group and DOE are in the process of preparing final guidelines for use in the
evaluation of environmental justice. In the absence of final guidance, the definitions and approaches being
used by and within Federal agencies could vary. For example, this Final EIS and the Programmatic
SNF&INEL EIS present demographic characterizations obtained from the same Census Bureau data base,

but use different definitions and assumptions.

The differences in the definitions and assumptions between the Programmatic SNF&INEL EIS and the

Foreign Research Reactor (FRR) Spent Nuclear Fuel (SNF) Final EIS are as follows:

1.

Although both of these EISs use the same 1990 U.S. Census Bureau data base, the
Programmatic SNF&INEL EIS uses data aggregated at the census tract level (2,500 to
8,000 persons) while this Final EIS uses data aggregated at the block group level (250 to
550 housing units).

In some cases, census blocks or tracts lie partly within the area being analyzed (i.e., within
the 80-km (50-mi) radius circle around a potential spent nuclear fuel management site).
Since the exact distribution of the populations within such blocks or tracts is not available,
the data is insufficient to allow a precise count. To address this situation, the Programmatic
SNF&INEL EIS includes a low-income or minority population in its analyses if 50 percent
or more of the tract falls within an 80-km (50-mi) radius around the site being considered.
In similar situations, this Final EIS assumes that the general population and the minority
population are distributed uniformly throughout a block group, and includes the fraction of
the low-income or minority population that corresponds to the fraction of the census block
group area that falls within the 80-km (50-mi) radius circle.
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3. The Programmatic SNF&INEL EIS defines low-income populations as those in a poverty
status as determined annually by the U.S. Census Bureau, based on the Consumer Price
Index, and aggregated by the thresholds set forth by the Census Bureau (i.e., a group of
people and/or a community experiencing common conditions of exposure or impact, in
which 25 percent or more of the population is characterized as living in poverty), a method
used by the U.S. Environmental Protection Agency. This Final EIS uses the definition of
low-income community established by the U.S. Department of Housing and Urban
Development (given in Section A.2 above). Both definitions are permitted under the draft
guidance developed by the Interagency Working Group.

These different definitions and assumptions have resulted in differences in the characterization of
low-income and minority populations. The two sets of data are summarized in Tables A-9 and A-10 and
the most significant differences are discussed below.

Table A-9 Comparison of the Programmatic SNF&INEL EIS’s and the FRR SNF
Final EIS’s Minority Characterization Results

Savannah River Site 619,959 566,823 233,955 214,016 317 37.8
Idaho National 6.8 8.8
Engineering Laboratory 172,366 176,311 11,722 15,449

Hanford Site 370,807 383,934 75,381 95,042 20.3 24.8
Oak Ridge Reservation 867,231 863,758 49,742 53,185 57 6.2
Nevada Tests Site 11,918 12,421 759 2,005 6.4 i6.1

FRR SNF = Foreign Research Reactor Spent Nuclear Fuel

Table A-10 Comparison of the Programmatic SNF&INEL EIS’s and the FRR SNF

e Tadividuals) | (Houseno . al
Savannah River Site 619,959 197,937 107,764 82,930 17.4 41.9
Idaho National 136 40.7
Engineering Laboratory 172,366 55,109 23416 22,452

Hanford Site 370,807 136,496 65,584 57,667 17.7 42.2
Qak Ridge Reservation 867,231 335,589 134,661 147,537 15.5 44.0
Nevada Tests Site 11,918 4,194 1,474 2,024 12.4 483

FRR SNF = Foreign Research Reactor Spent Nuclear Fuel

The minority populations identified are reasonably consistent between the Programmatic SNF&INEL EIS
and the FRR SNF Final EIS, except for results obtained at the Nevada Test Site (the largest proportional
difference) and the Hanford Site (the largest difference in numbers of individuals), as shown in Table A-9.
The range in results for both locations is due to the different aggregations of the demographic data used
(census tracts vs. blocks), and the differences in the methods used to account for the population of tracts or
groups lying only partly within the area being analyzed, as discussed above. For example, both sites are
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located in rural or sparsely populated regions so that census tracts surrounding the sites are relatively large
in geographical area. In addition, the outskirts of Las Vegas, Nevada begin approximately 80 km (50 mi)
from the Nevada Test Site, making the analysis particularly sensitive to differences in treatment of census
tracts or block groups that lie partly within a circle of an 80-km (50-mi) radius centered at that site. Most
areas within the zone of impact of the Nevada Test Site are restricted access and unpopulated land.

As a result of the different definitions used for identification of low-income populations, the results of
these analyses are markedly different, as shown in Table A-10. Both sets of data are correct. They simply
reflect the fact that different definitions and assumptions can result in different characterizations of
low-income populations.

The approach to evaluating environmental justice used in this document may change as a result of future
guidance issued by the Interagency Working Group or DOE. Nevertheless, as demonstrated by the
different approaches discussed above, the conclusions are not expected to change because the impacts
resulting from the proposed action under all alternatives present no significant risk to the potentially
affected populations. As a result, no disproportionately high and adverse effects would be expected for
any particular segment of the population, including minority and low-income populations.
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